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PCT-EASY Version 2.92 
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0-9 




FP. 590 


it 








s£ *i» /r\ 3&r*kL /r> ^L-W 




(JPY) 




12-1 




o 


18,000 




12-2 






72, 000 




12-3 


(*^<^30^*-C) « 


47, 800 






12-4 




150 ! 






12-5 




1,100 






12-6 




165,000 






12-7 


bl + b2 = B 


212. 800 






12-8 


S fcu Jls r^- ^ 41/ o /E la 


5 






12-9 


(±R5»6) 


5 






12-10 




10,300 






12-11 




51.500 






12-12 


PCT-EASYIC «£ SSR-^feO^ K 


-14. 700 






12-13 


(B+D-R) 




249. 600 




12-14 




1 






12-15 




1.400 






12-16 




«=> 


1.400 




12-17 


(T+S+I+P) 


<=> 


341.000 




12-19 






EASYic <fc £ v 9 t ttJMAtC J: 5 


13-2-1 


M 
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FP.590 



Green? 

tt-r*^TL^^-: AP:(GH. GM, KE. LS, MW, 

MZ. SD. SL. SZ. TZ. UG. ZW) : EA: ( AM. AZ. BY. 

KG. KZ. MD, RU. TJ. TM) : OA: ( BF. BJ. CF, CG. 

CI. CM. GA. GN. GQ. GW. ML. MR. NE. SN. TD. 

TG); AE. AG. AL. AM. AT. AU. AZ. BA. BB. BG. 

BR. BY. BZ. CA, CH. LI, CO. CR, CU. CZ. DE. 

DK. DM. DZ. EC. EE. ES. Fl. GB. GD. GE. GH. 

GM. HR. HU. ID. IL. IN. IS. KE. KG. KP. KZ. 

LC. LK. LR. LS. LT. LU. LY. MA. MD. MG. MK. 

MN. MW. MX. MZ. NO. NZ. PH. PL. PT. RO. RU, 

SD, SE, SG. SI. SK. SL. TJ, TM, TR. TT. TZ. 

UA. UG. UZ. VN. YU. ZA. ZW) mWLX<td£l\ 



13-2-2 
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Green? 



Green? 

mmx 1: 



13-2-7 



Green? 

A^tLTt^tir/y, 



13-2-8 



13-2-11 



Green? 

&m ts +L"ct x ^ n&m. &wtm<D *» <o -e £ * x 3 ^ 



EASYtCtS^i/^i 



Green? 

-<D!i«*^L.fcPCT-EASYtt^fig«:t^L®0fm 
mJKKmfl)WindowsJb-eilif^LTt^-ro ASCIIS 



m & # 

1. »«Ftt**»fc»-cy< HRffl* 



2. ±aatuKRt«t3£a©*i«*«[Ttf*# 



3 . ±|BmKlctJViTOH*^«oil*fcHt**— «o#Mt)ffcll*RrailRHa) 



«*;i|JI|WI|«rp*BK±/hBa*4TB 1 # Ht 




& % web mm 




m±m m^ttft 



m & # 



2. jriBm^wm^H^^^^Ttf^^ 



3 ±mmm\z^x(Dm^mm^(Dmmzm^^-moi^m.mzm^rsmisim(D 





a s m & « 



#S± ^BB W ft 



t=211 B^B?^limJllilifm4'J^E±./hBB4'4TSl^l 

« «j m ± s * 5£ *± 




5fe m m m 



( P C T ) 



POT 

2 5, 1, 02 



£F Jt * f 



IS 



^^^2001-019271- 



2. ft 3fc A 

ft m 



3S ^ # 



100092978 

T 180-0004 0 ^S^MtP^JSESm^^WTlT B 10#31-§- 
0422 - 21 - 4222 

mm 



•J ! • - . • . i'-i 



3. fcti E§ ® £ 



PCT 



FP5900152312 




FP5900152312 



1 am 9* 



********* 



**************** 



y?58t 4nn* 



35 X7^'»*^9^^^^ \*=o_ 



a 2074896 
WIPO-PCT GENEVA 

0422214222 





221,600 


R 




51,500 


r 


PCT-EASYlCiS^tS 


14,700 


R 


□ pT 


258,400 


R 



m m m 



m m x \tn- 3 — h \z<s £ m m & s / 1- 3 - h x ^ ^ 

15 

20 £<7>£5&i£p a p{c#£n3n-3-FKte, jI^&KKT^tim^-Ffl: 

/t-3-Hsric-r#a^A-©B©SE»jt) T?^o3-H««^ssn5. a 

^RHi7 0 (a) Kl^T«fc3fc, ZW&vUm&lztt 
$nfcA-3-H2 0 0^*f-bT^«^>'T>tf-A#(Dtf-A^2 0 1 SfiRltS 
25 -&T, 3- F®tf>SRIt$nfclf-Aft©3apra-^-2 0 2 (07 0 (c 

) #RB) ^b, 3-F{b$nfc5 i -^^^^^C<i:^-e#^ : bO-ra5^o 

z\(Dmm^2 o 2«, -€-©jgffiffi[*«n-3-H*«^'r*^A-<ofe^#'r 

Z\Z\~T:\ ±j£®rtSA*-3-K^Siil/ttt, 05 7lC^t«k5ft^i 



1 



ft^bA-3-F±KLD(Laser DiodeWKTSfiftSft* t:-Aftft£S2i± 
T*©R»^twJ;0A-3-H©eil*<ftai'r*^-f CCD (Charge 

Coupled Device) <f J: * ^*0* Kl * 0 /X - 3 - P O S * ft ttffl-r * ^ -f ^ i 

«e*j:t)©A-3-i<tt«is«^*^Ttt, ^n&©vi-rn©^T*. 

[1] £3fc*^fcT/V-3-Fa>&©EI*3fcft£3fcU *-©3fe§&£K:ffiCfcig 
*§©«m{§*tftffi#T5- 

□ y*ft/BV>T, Xy^ffi#WPPiS*A-*B*^>hMfcbTth«-r«). 

[4] ^aij$nfc*^>h^e>, ;t-3-H&j3c , r«»/t-©«*W'aiu, a 
m a- ©ifsit ft mwr z> o 

T&O, H5 8lCSt/V3-HIWlSl (*B#fF No.5,061,843 #HB) tt, 
T^D^MSftB^^bfc^^Sftff^oTA-3-Hlf^ft^^^fe©^^ 
0 2 A, X^-P^MSgBl 0 2 Bfeir/f^y^^Ml 0 2 Cft 
^ & x. T«t £ tlT £ o 

:©H 5 8 - HK««iT?^ %M*t&l 0 2A0LD 10 2a 

- 1 KlT»3fc2ftfctr— /Ofctt, #U^>5 7-1 0 2 a- 2 (DtHfelC J;oT, 

A *- n -H i o 2±ft^S^nfetf-A^«> §;t-n-H0iei®/^- 

ft «Jtt£l$iiV> *>©£&£« 
-T&frt^ A-3-F 1 0 2ftU— tffcT-Atfiftftsbfc*^ JHA-fti£f£L 

ttmztfm o ftS7»ft < , sa- ft^ u & o %m^< 



2 



.&fco&ra#&?BjO*&5n£ (B6 0©S i g 1 0, 50e, 5 0 f#i). 

m (0 6ocDft-^s i gi o©««nr«3Rsns) ^^MT^ffl^ti^m^m 
^ cm#s i g i **D&A,je«, d^m^fg-^tc^-r^fs^s^fT 

© (1) ~ (4) (D&^UX^yy-eftUfrnZo 

(1) LD102a - lfrt><D V—*?%~?n— Zl—Y- 1 0 2 *jt3Ebfc»'&© 

(2) 7*}-Utfmm&l 0 2 BC&l^T, if "USB 1 0 2 c fc43V>T3fc*£SI£ 

io nrznf&mniz^T&nfcmm® l m&Mvrz'&. mm^nrzm^mmz^x 
t^taKDWH-i'^^tms o j (ft^s i g 1 2)^nens. 

z:oM#ictt^©i^w^til3ffiSlniiLfcgijo{g#5 o k s i g 1 3) 

15 HCD$tfHM(«^S i g 1 2)tIiWl 0 2 e fcTi!SE£ft£m# (« 

y^JH^Cflt?.. BP'S, iE<7)^«^tf-^«mA-^^>eA-{^b-r 
5l7vft^ (WE G, ffi^S i g 1 4#BS) T&D, £©iR$HI^bf--£«a 
n-*ei^-l:Sftt5i'r^t (BEG, mns i g 1 5#HB) T&& 0 
20 -T^:fc)^> «-^-5 0 j (S i g 1 2) tS^5 Ok (S i g 1 3) <h£:3>/\- 

1/— * i o 2 f x-it%rr2>z\t\z& o> l^5e^fiDfft©tt}:?l4t5xs/ 

-So 

25 fc&lC, fflLfrm^S 0 j |K^A^5 0 j n%(D-^(D\tmV^)Vb 0 1 £TF 

(3) zs?)imm3i o 2 coethiiifflji o 2 gtcis^T, a* — r*-^ 

mnOJL *j Hm^ffi (BEGi,f0BEG CM < WE G t OMHRtfWE G £ , 
•5-COWE G \zWi< B E G (hODf^PH) i'Dy^ 1 0 2hTO^>hT5 



3 



(DZUvtr 1 0 2 h\*s -t-ftftmm<D&Z>'b<D*R^2>° 

(4) ^Ja. — )V^%^1 0 2 i \Z&^T, mstMffll 0 2 g\ZT*JV>hZ 

5 (HfSigUW. 
10 

^;i-ffi^-^m-r§AD(Analog-Digital)=3>n-^ 1 0 3 d JtttX. ±3£cD|I| 
5 8 £:mt£M^a ! §I££rF<Z) (D ~ (5) \z^-?£.otz?s : ry-7te£.r)?ftSL 
Z>Z\ttfX&Z>* ^©0 5 9 - Hitgfett> fffjz!i©0 5 8 ©A 

15 -zi-KMrn^stc^^TT^-a^Ms^tT^oT^fc^ mm 0 2 d, 1 

0 2 e^l 0 2 f#f&) y^^i^oTV^. 

(1) 115 8(Drt-n-Pm$imW<DiM&£mm\Z, LD l 0 3 a- lfr^CD 
W-if^^fflViT, ^'J^>57-1 0 3 a — 2<DlsI^(Ci;DA-n-F 10 3 

u©A-3-H 1 0 3frt>(DKttft*. ^fcg&l 0 3 bTg^U 

20 ^fif^bi^iMi^Its. 

(2) iiig^l 0 3 c {CT^gUl 0 3 b^^^^m^-^OViTi^^^'ie 

Ms^jibfem> A/Dnwt-^ 103 d^-r^^ > ? ^;nt>yu >^-r^>o 

(3) mm&l 0 3 e, 10 3 f ^J:DjlMB#r B 1^#^nfeA/ / D3>A- 

^103 d*^©?^ s^mi^k^t, mft&m&i o 3 h, 1 0 3 1 \zx 

25 ^#4M£f?&5. 

ip-fe, i^Iil0 3hTH A/D □ > A - ^ 1 0 3 d A* ^ tlfci 

^K^xt 2Btr^iiM^nfc«^<i: 1 1 Ptr^®M$nfem^<h^jttgb, it^ 
^10 3d;!i^A*$nfc^i:o^Tt lBtr^jSM^nfcm^^SM^nT^ 



4 



(4) 1 0 3 i \Z&^T. mftMmUl 0 3 g, 10 3h*5O 

5 (5) RfNBffil 0 3 j (lii^T, HtiM(Z)0 5 8 1 0 2g(D 

*g£-£^«K:, ZUy? 1 0 3k$ffl^TX-r»1$*')>hn. 

3. <h P¥ «n & ffiit $ £ L fcSESfcJt 5 s - * J; 0 & 2> © T » s a*, 
^8flt:^^5A-3 - HlKgit LT©0 5 8,0 5 9 <D^tl<D^\Z 

<5 £ £ £ it D T mm V T z> <d-v& Z> . 

^-grtctt (0 6 oc^5 0 c#fl&), Si3 3tl«{:l^4i; (If #5 0 g# 
15 JIB), ^M^^^V^Tt>IE(DMOtf-^^BMbT2^^D^ (ftMt 5 Oh, 5 

o imm) a 

Z\ 6 X y ylt^^f 0 m b fe l^-S^© 
20 5 0p#BS) H^UTRi^CS (5 0q, 5 0r) o 

«f«ottflJtl**te:«B«^ b 3 d £ Kfc 3 . 

25 sjtaui o 2 b&zmm&&zmft?&mf6Uftw&mmft&&tt&z 

U— If fc*-Ag**jgBbTV>So A-n- Ft^ggtU 

OT6 2 1f£;£STS;fc«>K:5g®5 7 aT«jfc3E*fcf— F 

vttK. £fci^J&D^7^V>i§£- (L-*) l:at*-^^H-Hvtt 



5 



\Z\t. LD 1 0 2 a - l&V>L#U:i>^-l 0 2 a - 2 <hA*-=i- F t<Dm 
Mte&m&)m<* m%Lmm\m<teZ>& (L-/W, /t-3-Ft*S5 7 
• LTtt^atOftffSff^tHi-fcW^fctt* LD 1 O 2 a - lfc^L.#U=*>5 
7-1 0 2 a-2t^-3-Ht©JB«ttJtttW3t<, «PR«*»«< fr*©'? 
&Z> (L— :*:). 

kksb-t & » s © * a . 

<7) (1) ~ (4) fc^-r«k'3&RIBa**S. 
£3fcT3fcfefc<S«ffl©lHlB^«*J£#^ 

#«*jK<i:ntft*«£y-fX*««*<ttt), «W«S*Jt (S/N) 

(2) gftbT, «HWt-:3-F&tt*Bl*i&g#»3&»£> W-1f©£ 
^5<fc5ftA-3-Hm ^(DlHlQ^m^i: LT^-5 ig'&a** D . 



6 



(3) u-if'?m?£'rz>tzt?)\z, m&mo%kmj)m<tiLti&t£Z>tea¥-i±m 

(4) x.yz;m j %*m&Lfcmz\%, n-u-^cD^^^-^n — r*-_ 
5 i?mmzfez>tf^ z\no)mnmm^.oTctb\z/^~m^m^K) h-tftm^zuy? 

mmzuz>mfi&&z>tefi\ emi (ti^s) \zft-tz>ttn*mcz><&^hm 

10 -rA-n-K^ggfC^^^ (4) (5) 
TO (l) (2) fc^-f £-5&H^t&&o 

(l) y\*-rt]©»S^^o^fen, atd 3>a-^©-9->^u >^$Eifc£ii5 

3flt##&gT?&*K 3gfctt^»^U->^U >^f-^*»ttt5, =bD;*:#& 

20 *mmts z\(D^of3iWkm\z^mm^nrc%(Dx% /\-H^i7«^b 



7 



aifBis&^fr^iiufB-fi^ 

m$tt^Jjfo\ZfoUtzm^tVX&ilti?Z>Z.£\z£r>. KM^t(D^m\z^mVtz 
^tL±IB©afi^<tH^m^<t^S^SB«$nTm^M©1f^S^^W 

-r^^-^^^^^n^^ni^fB^^n^^e*, Mfs^-^oiM^M 
mtmm*^tsm^£vxi& d i&iB^ffi^^ zmmmm^-? ©#&t 



8 



10 fS^-ibTSlDiAtf— ^, S983SI»^6©Slt^nfiDSfiS«S8ttaiM^<Z>^ 

So 

^<Dmm&iz^n^m^&&\zn^T^m^m^^mi^T^m^mmikm 



9 



twiB^-r ^ yffMxzM.^ frmmmz-mt^-? t LxmmTz>=.mm£* & 
HifbSEHTitb $ nfcHi^f- * 5 mtd,~mttfm<Dffim& © jt * tunc 

^ ^^^^\z^xm^mmmm^^(om^<ommm^mmT^mm^^t, 
mit^-^^^m^zimtmmomm&(Dit^mw\z^r)m^^nMmt^ 

tax.* A^o, t»IB©r:ttfls««©**¥ffi*^*asn*efi*«*fctt*6* 
«®fibar[tfm]t, SufB^^©^S5SS vma x[m/ s hOIBI* > :/ U 
>t?MfaWtf s[MHz]t©HW, 2<f s/ (2*bar/vmax) ^ 

^^m^<D^^m^^m^-mitmm<Dmm^z^n^^^^zmm 

m^nrzm^m^^mwzm^xWiun^mniz^^x^muw.mM^mvft 
nk \z tfifH-ii^it m. ©«r*« v> it m -r % nt&e ttm rngp t & x x uzm 

x. m^^^m^mm\z^n^mtm^m^<Dm^m^^±(omt:^>\d 



10 



^-^mmmzxwm^nrzm^^-^xmmm^x^ b)vmmm^ 
miE-rzmffi&mffiiEUt, mmffim&MJEffl\zxmfrztitzm®L$k^? h)i 
m$rm%:frt> ohz mit<D&%mm.wt*±Mm*nfcWt£vx&\£-?z>& 
fc&t&tt^xMj&~gnfzz.t*&®.tvx^z> 0 

ztz* *mji<Dmmnw.mmiz&rt2>m^$i&jjm$. m&frzmfeommM 
^Lxmm^nrc-mitmm^^m^^mKi^tsm^m&u^^x^tt 
biz. mmm^m^^mtE-mitmm^mmmz^'f^m^m^Lmizm-r^m 

ik*mfr&z^<mi&znfcmmmm&m\z&n&m^&^&x&-2x. mis 
m nm&wz£> ^xm^ *m o \z&tcQ, mm-imtmmmzm £ nttm& 
& e> (Dm^r^<Dm^^/vx\ mw&&& z <nmn ^xtsinmu^xti $ n 
tcmn<Do%x, — mitmmmmt<nrcmm^<nm^<DUft\z^^xM<i® : ¥ 

ffinM<D&7-?&m&mz>mmm£vx. mm^m^^mtm^m^mz 
mm?zm*mtii&&mtoL, mmmm2nrzm*mfcmzm^^xmmm&m 



11 



mmz&ftzMmm&mn<Dm±mfemx±<Dm*y^>¥-?mfe&hT&& 

JfifcifcX^ b)mmmM\Z^^X(D^m^ ; r~^(Dm^y £ -^^Wtiil'. 

&&ntzmmz^x. mztzmmz&vzMtm&m^nWt^mwL®: 

2ftfc.m^iz-D^x~mmm$:Mi>. mB-mmmcDm^nrcm^z-D^xm^ 
wt^z v)v\z&z>m%\*'rtiz^. mtznmk^z b^mmmmz^xom: 



12 



mm^mmmmmm^zxmm^nrcm^mmfkmmizm^xmmm&m 
^z^x^mm^mm^mvrcmzmur.m^mm<D^m^(D]t^mmr^m 

mmz-o^x. mzhww mmmmz&rt&nm&&mn<Dm*m$L$ku±<Di& 

\zxffift&m<DMzntcmniz^x-mmm&ffi?-mmmffit, m-mmw 
mzx-^mom^nr^mmz'D^xmm.^^ v Mz&zmm&fitzom 

mmmz-o^xommw^-^ vm®^-? z>m'&>&?-?n\&w> 
mMW&7-?nmmzxnm2ntz&&&7~?xmtzm&mx^>7 h)i 

7.^9 h)vmffi&^fr£> ohz &m<&M(D&zmfe&&±mm*m$i%i£vx 
t&th-tzmihffl t ^taxxm^nrz z. t &&mt it^-s, 

^x. -imtmm(D^&<D}k*Wi&'frz>z\htfx%2><Dx, A-^xrii 
u ^x itmj&mmfim*: u tcm&^mmm \z m a o tcm&vm 

x%z>(dx. £b-mtmm<Dmm&*Wifrm&mzmmt£&mz®m-? 



13 



MS^t^Tt^CDT, COmi^ila-^ hOiS^O^SffiOfilfSMS 
tit-T, fl^HHI^it (S/N) £ft±£1±£;i£T, ttflfcxUT©**:*:, SeJft 

& ■So 



14 



it 3 Z t # 3 f iL&#? & 3 . 
io (Dm&mm*fa±2^%z\ttfx>g%m&tf&%\ : £J)\ #K#^>7>t:-ACE> 

20 ^vr^m^mmmizma^^^m^rcm^^n^mm^^^^^ z t 

Hfi-C €T 3 Ht & If IB t b T ©S*^ £J& fcH"T £ £ L T , 

25 § nm&it b £ # # > tf- a # sswbfc^oTt) - ftfcfit $ * 



15 



cD(Dftmmiz£-DT, mfewx^z h)i(Dm^mw:^^\:hx^^m^x$>^ 
Tfe, mB^mmx^it^miET^^t\z^r)iEm\zm^m^^mm'^^^^ 

fcta, m^s^, *^v-$\z&%mMmmz&'ixmt-tz>%<DX'dbz>tf, 

10 dMIfc *Jf gfc A*- ^-Pm*W:&%Z.£tfX%Z>o 

®ccD<Dftmm&u^m&x$>-?xh, Y)v\d-^^^tmmxm 

xitW£nz>M&Vk^-?izRm-&n% z\ ttfifc^ & o \z lt^sot?, 
b;wtf-^^^^. mmL7.^% b)i&m(D^ttmz£^xi&iii-rz>z.tfr 

20 

;v ^ ^ ;v ^ £ & & © hit & 3 , 
Tkmw*mwfz>r£&(Dmx&% a 

m 5 D til LHB£^-f :/ o ^0^5. 

16 



06 (a) -06 (c) m*1Tft%*mM]&m\Z&ttZ®r)ti\\s&<DW}ft*Wi 

0 8 \t^mmmm(D^m tLx^rnvta vu^-r^ u y $ mx$> z> 0 

5 EI 9 (a) ~0 9 (c) m*irn§*mMffim<D^mM£LT<Dq]ri mvffio) 

0io~0 2 i m^n%*mmmm\z&tf&mmM&mmm^fr&mw-?2> 
io 023 \t*mmj&m\z&tfzmmm&mfflmfflLfrU(Dmft&ffimTzrc&<Dm 

025, 026 m*?nh*mMm&\z&w&mmM&mmf&foft&<ot& i © 
15 ^&m\z-D^x<Dmfc&mw-tz>t£i?><Dm'v&z>o 

027 \t^mmMmiz^n^mmm^mmmm^(D^<bm^mm'r^rz 

028 te*nmmmz&vzmmMttmMmmfr&<DWM<DW}ft&mM?zfz 
tbomx&Zo 

031 (a) ~03 1 (c) m^irnb&mmmmiz&vz^va.-ji&mm 

0 3 2 KM^iiM^tc^&^n.-^^ 
co0-e&3. 

033, 034 m*?nh*mffiMm\z&tf&^z/^-)i&mm^m{5iffi<DW] 

17 



03 5\t*nMmm\z&\i&^i;^-)i&mMmfoitiU(D^n%9*-t7*nyt7 

036, 037, 038 (a) -0 3 8 (c), 040, 04 ltt^tnt)*^ 

042, 04 zm^n%^mmmm(o^mm\z^n^^j=L-)VMMmm^ 
th <d s bp & ^ t ^ o v % 0 T * & . 

io f^^i^Bj-r^fe8e>cD0-irfe^. 

15 049.050(a) -0 5 0 (e) *«ktf0 5 1 (a), 05 1 (b) tet^T 

3b -So 

05 2, 05 3^«k^0 5 4 (a) -0 5 4 (e) ttVi*f nt>*^lfi^t8^^ 

20 05 5, 05 ettfbt^^ofl&o^jfi^se^^-r^ny^H-e^s. 
0 5 7 \*n— n- F^HgS©M^^t0TJb5. 

0 5 8, 0 5 Qtet&fc^tPA*— 3-hTOgI$^D7i'0^5. 

0 6 0-0 6 2«vi*rnt>^5i5©A-3--Httis[S«©»if^sK^"r*fc«>© 

064 (a) -0 64 (e) te^?nb*nffiMmz&VZmmM&mftMm 

fcae><z)0T&£o 

18 



06 5tt«ifclM*ttf s --*'S-* 1 1 klCT^*«J#T£n««©ft&##te 
F l~Fn^tra§, 

0 6 8 «*^Jfi^Jg»C*ttS3gfflSl««ft!llS«^aj©m 3 

06 9 (a) -06 9 (c) ttV>Tnfc3MM#*ITO«4MB©» 3 ®£7£0!l 

070 (a) ~07o (c) ttVi*rnt>«e*on-D— H«ffljtsni©»f^&R 
07 1, 07 2ttv>*rnt>*sffiWd^*b«k-5t'rsBi«»co^TS»^'r s 

15 £:5e><£>0T&3o 

EAT, HBift#IRlxT**WO*JfiO»l8*KWr«. 
(A-D **W©-**»!B*«3iffl*n*n-3- HKtt£tt<Z>£fMft&<Z) 
20 t&aj 

25 !K ^j£2g£lA, 7tP^»lB, AD3>A-^ 1 d^«fctXfg 

MSSP 1 C §^^^TM$nt^§, 
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7fr£«&lAte, t-A3t^tSLD 1 a - 1 
fc, LD1 a- l75)^(Dt:-A^^S*f$ii-^^®#:tCcfcD^$nfe#Urf> 
5 7- 1 a - 2 ^f^itM^ntV^. 3l?iJJ>S7-la-2H 

HP "5, LDla-lHT^nfet'-Am #V dt > = 9- 1 a - 2 <D® 

9^^-Tt>©(^l 0 3 A, 10 3 B*3cktf 1 0 3 d 12 3, 

TfeMgPl A, T^-n^S^l B,AD3>/W 1 dROTJOfflbSBl ete 

<h b xmm-r z> *> © t & § . 
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a-;i>jS«*«8iaia& 1 i, € y a-JHf ffigf l 1 7 i 

&ss^&ra^g©fcfcfc«tD&tffc©T&5. 

fflM««*!llS«^aJ 1 f ©3¥*fflfc*j£fc^V>Tt>&Tf*irrs. 
^a-J^-f5>^Mi{HBf!l j £©^5>y«^£^Tl$#«-*t 

ommm&ttom-r&mmttottiMiiLi:* mmmmmi uzxmmtE n%inmm& 

x^mtLT r+u, r 0 J, r-u ©Etftr-^i: bTtii^tl.Hlft 
&43, ±3B©^<5>^flH§&£bSBl j tt, &ffl^#«f&ll83»#8B 1 f^S© 

isMnra^i f) *^©m^©igi(iffis»mi-r*«iiBswb, =e{bsu 
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£ A- 3 - F 1f m ©f- * IS^iJ ©A ^ - > K o H T , A- n - F BB £ b 

-&fr-ttTA-n- F^^^£^»rr&t><D-c$>3o 

iBe$nT0f^moit#s^^wt-^>^-^^^$n^«^ (A-n- f) 

Z.CT% 3t^acSKl At^^^T^cDji^TA-n- F±fcft£^£-g\ X 

«fc*!ll&U ^v^-jW&Si^ttajgBl i, ^i^-Jl/l&ffffl^lm&ilj^ 

25 *:A^->C7)— «^^;t-n- F^^L^«^, IP^ V 

— tffc:-A^A-n-F^X^Y>bfc^> A-n- F 1 ri> £ <£>£tf 

T^^%,A-3-F©a/^-<hMA-^©^M^*©^^^^i;^^je){c, 
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) T5. 

L(-fg^-i r#fig)» z.(d^i r h tvx(D? j 

£-r & fc#>. Missis© ^ □ y z X- rt—m & ti^y v t & < * 
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zmmvtzmm q^e.^ya-;^^^ =i>?\zm%-rz>&i s snows. 

W-f^ytf^T, ##f&IIE£ttfclR$HB#l QCDigijiSfl^^DttibT^ 

ncffl^r* at-st 1 1). n©i5, £©^vzL-;i^-r^>^£ 
Hitti i \z&^t, ±umm t r+ 1 j, roj» xtt r- 1 j ©wr 

3mmfe%:ftfc5mz, m^-mmz^^^mmimm^m^oztx% u-if 
w j: d ^st $ nfc^e v a. -;wi ^ - > t u t ©a- n - h m m m u , 

3-;v^isej*ajS5 1 i *£tf^o.-;H»cjsffi8B 1 m-etoi^naoT 
z><Dr\ &mM(Dm&\z&uTfemwm&&&m£it-r. m^ttm&it cs/n 
mm j <i xommw'g tnt^s ©&flM*K©sfc# £ ® * z t z> m& 

£ -ffi^bfll «©«f ?g£©2^¥&££f^T*fc«>K:i«i£fc£ □ v 2 £ 
fi^nta*^*©"?, lf>:7U>^J3&#£S§£$ti-£fc8e>©#n 
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&<Dmm\zm^&^i?3.-)],m%L%i&mitiis, mm-tsnrc^i? ^-jimtiimz 

(A- 2) *H^^©^g|5^^ViTfflV^n^ h^>*/\*— yr)V7 4)V*<D 
10 ftlg 

J^W-gf$n§f^> ? ^;i'7^^tSoT,Iia52 a - 1 ~2 a - 8, 
^i§2 b-l~2b-9, ^fD^§§2 c^g^^^^it^lt 
15 43<^!y^#^^2 d^^-73:^T^$nT^^ 0 

-r&fc>-£, 02 \zm-f£ofc7-3-nif$Lmfrt>-y->7°v y^nrc^mt^^f 

Yn = EC i Xn- i ••• ( 1 ) 

(a- 3) mm.mmmzxmm^n^m^m<Dum\z-z>^x 
25 p#m) z.o)m.&m^i pfrt>-mitmm<Dmm&\z&tfz>m*m 

04 (a) -04 (d) nt)*^If itfelt^iMl^ 1 CT»<Dm 
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0 4 (c) \z^^o\zxii (x) \z r o j. roj, r 1 j , roj, ro 

j t^omm/^?-> mmomuwim^m) ^xti^nrcm^^ en (a) \z 

z.h\z&r>. roj, r i r-n, r o j (ffi*r{f-§- (y) ; mm<D&mte^vm& 

mm) ttzv, Atim^tf r o j rn \zm4tvtzt%<Dx.yi? j $>, a^m 
r i j ^<=> roj ^^bbfct#©x^^^r^mT^ ^<h^T#^> 0 

Z.Z.X. 04 (a) ^^T^IeIS§CD^(D^PS«, A-3-H(D»^v^ 

S&tT^:o/t^-^-(c«0 4 (b) ©J:^l:fSWv^©t^D, ^tickDfeft 
ViHPST^M31^ff^:ofe^'&^^EI4 (d) H^TJ;5HM®lV«i 

ft*o 

3--)i\zm%-?z>mm£-rz> z. tx.mmfem^mm&ftu? z. t^x^sEm. 

B<hftD, ^tl«k 0 &SV*HIMT?«#flL3l&fTft'5 0 4 (d) 0<fc5 

A#©/^->fc«fcSffr^RSI^K:<fctK W^Itfuill^D, SHftTS 
x y * Z. £ ijtmWkfc h <D t ft 3 . 

Xtt-€-©B#H«k 0 •bfcrffrlc/hS < ft* <k 5ftgK©P$HHPHK: 

z\<D^o\z, *mmi&m\z&ti\*. T&&m^frt>A-zi-} i mm<DmM\z& 
(b- D *mffimm\zfrfrz>rt-n— \^u^m(omDmvm<Dwim 
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c?t, m5te*nffi&Mizfrfr%rt-n-\zmM&wiz&tf%wr)itiv^i e 

^P^t^T^D^^glT^O, Z\ (DM 5 \Z^-T^o\z, WOtij l>ffl> 1 e It, # 
m»m^3 0 a, fij^3 0 b&£W-h 3 0 h ^^^^T^$tlTV^ 0 
dil-e, 4#t$[JftajgB3 0 ateu ADn>A*-^ 1 d^^,A^$n^^^ 

mnoytn^mmmz-D^xowm^m-r^ %<dx$> d , iK^mm^-mmu 3 

O c,-^S^3 O d&£Zf&m¥-i%mn&3 0 e M^Ti^^nTt^. 
^^^M^3 0 c ADa>;\ 5 -^ 1 dfrZAtj-ZtitcT 1 ^ z?$)Vm 

n <d ytn^mmn \z -d v > x &&mwLftyn ! m & m v x j -r x s ist 5 © t & d , 

& t> , ^Sj¥±^^ 3 0 e «-fj|#l3g& 3 0 d KT— 5HfhJ¥&3©Jfi£nfc5V 

?)vm^iz-o\,*T®m :i txB&m&'rz>%<Dx&z>o 

fctZ-U. AD3>/Wld*f 1 0 6 (a) K^TJ; o U7*)-u tfm& (x 

*^Ti2:=»«iR^a&jfi-r^tfc«to, 06 (b) ^-r^^^T^n^^ 

dKT— ffttHr^31*Jfibife©-&» &m¥i%&3 0 e Kl*5V>T0!l;Lfc£ 3 0 0^7 
•7<D®M¥-i$&WrWr2>Z.tiz&r). 06 (c) \z^T&?t£7±ut?$Lm (y 

¥U^gB3 0b«, b#^ffi^gP3 0 f titmm3 0 gt&m, 
L * VMB £: * Jt«-r 3 Z. t \z ck 0 , A# £ nfc3t*IE«l«#*V^- n — H OSI* 

ytiz^^TtDm^fr&fr&mfe-r&hoix&Zo 
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^^(Dnm.m^m^tvxo/^-u-^^^Km^nrzKmmz'D^xnm.m 
^iz^&iznfcbox&zfr&fr&mfer&mfeuti'xmm'r&o 

^-h^3 0hll Jt^3 0 gfrZOlik&mfeUgz&AtlZnx. A 

nfc«-&ic«, ^mx±im^<Dj&ft&W:&(Dm^m<Dtc&\zMv ;t 

£ £ £ 5 iztn -o X V>3 „ 

±>&<DL^VM!#i#gB3 0 fm ^W^MCDg^MibTBift^n 
fcte (y(max)) \Z&\JZ>¥m (y(hal£)) U^V^fii lT§^f IT^f, ± 
i£<Z)J£l£gB3 0 g£><£tfy-hg&3 0 hC^^AAif ©^DliJlIlCSfc 

z\<D&-ot£mf&\z&Q, ^oaiuiem m^j&D&tjK&fcD, —fit 

Ffg^A^n, #^tHgB3 0 a^i^iJ^S 0 btC^^T, Z.(DXi3im 

^(D^^x-mitmmmm^nrmm^(Dm^(D^\z'D^xmm^mw 
mm&m^z>z\zi\z£ymmi<, tf-hU3 oh\z&^x. mm&3 o b^^o 

^mmmmizknit, 3 0 a&^fij^g&s 0 bi^ 

^m^gig&i b^e>©«mft^^#:^e>Slt^nfcS*f7fe^^ViTmm 

m^iz^&-zntch<Dx$>z>fr : gfr&¥\fei<, ^f-b^3 oh\z^x. nfem 
^zm^^^m^z^xnm,m^zm^nrc^(Dx$>^tmM^nrcm^i^ 
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n& t)©-e$s twfez tifz.m^ \z \z%i&m^ t. b x~& k> &w$M.fr 

wiz&tf&'&&<Dm^mmottMfrzmftTzz\t&T»%z><DT\ mwoi&mM 

zziz. *mmmmi\z£ti^ m^m&ffliB, id, 1 e K^Tfi^ift 

fv-^mwij^<Dm^xii^n, z.<Dxti^nrcm^<D^^x\ zzmitmrnm 
m^nrcmm^om^ou^z^^xmm^mwmm^m^^zt^^ k> m 

# £ - M^'it m. &^&m ^ t b tt& K>&t$z\£ &x% ^ © t , -{« itm <n 

(B - 2) *^M^©^M^^^^A-zi-FM^S@CD^Dtbbg|5(Dl^ 
tBS3 1a, ¥U^g&3 1 b&<£tfy-hgB3 1 n^^^Tl^^ntl^^ 

-r&fr-^ #istf&mg&3 1 ts:^sigi5 3 1 c, -mmm^3 id, 

¥i%U3 1 e, mi b#^ffi£y#gB3 1 f , 11 Jt3£g&3 1 g ££0^- hg& 3 

i h^^^^T^^nTv^^^ato^^agps 1 c,-^mM3 i d, 

ilf^3 1e, fill b^VW«&J#g&3 1 f , fgl Jtig£S&3 1 gK^Tte, 
mT&<DM5 (DttfoUft (H§3 0c~3 0g#i) <h|W|$l<2ai&£WbT^£o 

y-b^3 i - mmmu3 i dicT— m^ti^m^ (^-^m^) k 
-d^t, ^iit^3 1 g^^^it^mtsox^oDmbMa^^^fe^T 

mfemzte. tt&ffl3 1 g\z£D. xtfm^v^-^-^fDKmytiz-o^xm 
m<m^z^mznfc&<Dx&z>tmMi£tircm&\z\t. -mmmm3 1 d\z&^ 



29 



b (Dfg-ifMtf) tz & (DM 0 ii^jfe^ 5 Rfc^VT -5 £ -5 IZ U o T 3 0 

»S£i^a&&d*£^T#5£5fc&oT&0, ^fit*tHS5 3 1 i, 

1 J , iIM3 1 k, fg2 b#V>M«i#gB3 1 1 , 3fi2H:«8?3 lm 
10 m^TM^ntl^. 

¥^ffi^mgP3 1 i «#t*ft&fflg&3 1 a©y-h^3 1 hfcTSJDffl 

#lggB3 1 kte±&©«;fcfitttbai8B3 1 j a>£©**te£¥^liJ|tffiSB3 1 i & 

fg2Jt!g£g&3 lmtt, Bfc##LSg&3 1 k S <DmMm$k\ZZ>\,*T* ^20tf 
V^M^g|5 3 1 1 ^T^Jt^nTV^b^ViM^T^fe-S^S^^fiJ^T^t)© 

— T & 5 £ n -5 & £ tz tt> , t $ v> fe CD^ffi<D E HQ 
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dtjAMIMiai5 3 1 c^5©f^$riLfc©S, ^i&¥^3 1 e 

fitss^TVis^s^s^-rs. y-h^3ihm amt«sB3 1 gj&>£ 

mmz-D^Tv^mM&nmrz-jj. m±mmmms i j -my-ha&3 1 h 
*fc^#S5 3 1 k-en±i0«±tiaji3 i j izT&mz nrcm*:m&. 

&$>*>t>'rmnmt, i2it^i§^3i itT«j#3tifci2i,t^ 

25 y-hSP3 1nT«, f2 Jt«8* 3 lm*> £> ©JttSE^ttm^S^^T, WW- 
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-hg&3 1 hfcT^0fcH$n&KH©«#©*;Mi§, EI 9 (c) (C^f<k-5t 

l-2a~31-2c®3^t, EI 9 (b) C^TOI 3 1 - 2 a OW, fg 2 
J£«E«B3 lm£Tb#VHt£T2c:b5£*yjrr5£, ^OKK3 1-2 a0fi§ 
(09 (a) W3 1- la#I) K«^<t UT5tD^*n, 

09 (b) 4«(c^ViT, A-n- H«#^OKIB13 1 - 2 a&<£tf2 
M0f©y-rX^©Kf B 13 1 - 2 b, 3 1- 2c©ft»-*fl^l:RU 
H-en^tl ro.009384J, ro.009380J, l"o.008213J ^p^tt^^tl^n r 
0.00163J, T0.000548J, T0.000455J T?» 0 , WM-%M^ 3 1 k \Z^^W^ 

mz~D^-c\t., ^-n-fn rs.757j, ri7.i2j> ris.osj t^s. 

£©»£-K43V*T, f&2Jt$£g&3 lmfcTJt*rrS£*P©!f§2 b#V>ffi£ l"l 
OJ tlttSJltl:, g|BI3 1- 2aOJ;5lC, RfciMfigfiB 3 1 k ^ £ ©RfcHt 

*s*a* ri oj KTTftna^-D-HfiffiDKriijt^ts-^ ep*13 1- 

2 b, 3 1-2 c<D&o\Z. fe&WmUZ 1 kj^6©»IHS*3W ri Oj iO^ 
# V> & n fcf A- n - h* {§-*§-© V> £ fUJTT Z> Z. t *>*T # 3 . 

bfc**oT, uOi^t^^Tt), #M&ffiSB3 1 a*«k^JSaB3 1 b 
^T, 1 b j&> 5©*&te##i£#a> ££ltSn&JEItftKo^T*&{B*§- 
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ft*., #&J*fflg&3 0 a43«fctf*!lJ£SB3 0 b fc*^TttS3ttt 1 bj&>e>©*^» 

l f koiat, #»K:»wrs. 

(c-i) *mmmn\z&\irzMmftmmftmm<DEm<Dffiw 

±)di<£>0 l ti^tA-n- Ft^iTi^^n^A'-n- Kte, 0 l 0 \z 

m 6 a&h£\zmm<D$imrv?— >6 bsffrsrrs^tt^ofc&ns. 

A— 3— FSE3tMfc:*5ViTtt, £©«fc5fcA-:3— FtSnfcfc^cStUT, 
011 (a) ~0l 1 (d) mm)o 
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&7Cfc«ji#**4MaJSfc:j&*ttT (01 0O«ff6 e, 01 1 (e) 

U ru, r o j xtt r— i j cDHM^fr^oti^ (010,011 (f)# 

J38)o 

) ~ (4) CtoT^l, teffi^tefcO^TWo* (5) fc^T^tS. 
&*5, j£ (2) ~ (4) fC^SViX, f s «AD3>;\-^ 1 d©it>yj >^ 

h n ^7 ^ I: Ti^t^i^CtiKT©^ (3) Oi^a^St 
21 JIT?, OTOS:{C^ViT, fmodte, ^ol — 1 / 2 ©J^i£ 

£fcT?&& 0 

cos(( f - f mod) it/ ( 2 * f mod) ) : 0 ^ f ^ 2 * f mod 

- (2) 

cos((( f -( f s - f mod)) k/{ 2 * f mod)) : f s - 2 * f mod^ f^f s 
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- (3) 

0 : 2 * f mod^ f^f s-2*f mod 

... ( 4 ) 

0[rad]=-7t/ f s * f + tc/2 (- f s/2<f <f s/2) 

- (5) 

Z.<Dft&m&* fs^n (nil 2 ©^#*ifc**) T!<*MIRK:#«U 

J )l Zmzte. £kT<Dj£. (6) *3<ktf (7) JC^-T«fc-5fc^lScfflJR 
e 43«fc I* £6 & SB I m&3&«>, cnH^tbt I F FT(Inverse Fast Fourier 
Transformers Srfr&oT, 7 4 ;]/*«3fcC0~Cn-l £Hffif£c 
Re(n)=gn* COS ( # n) — ( 6 ) 

Im(n) = gn * sin (9n) ••• (7) 

##£TKI, ti^a.— ;V«iftJfcO 1/2 (Dj^i&gfc f mod ifl 910kHz 0l$©$*-f 
>#&,^#^Rt>'^^^^^"r05r J en^ ; nE l 2 -0 14l:,f mod 
ffi 2.5MHz (D^y-r ftffl#ftRtf^&*«#£^n* r nBI 1 

1 7 t^to 

JfitJltfciD, 01 8tc5*-TJ: , 3&*a*?B£fc*. BP'S. 
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<Dm$L$k&K)h'i^<m%:vfcM&\z. 020 \z^r&timn<n&o \z, n—u 
^bt. *nmmm\z&^x\z. Kttyt<Di&mms%&>mm^&w.K)&/ux 

<f£Z£?tmm.<Dmmr*miz&zmfr&w&&*mvT&v. miaD, ± 

01 2 fc&^TteADrnWN*-^ 1 dli < k§D->7 p 'J >^?£ifc#U 0 
MH z ©^©Ifc&m-*i-K*f IT, 1t>yj >^M^©^i; D t>^V> 2 MH 

u yifMfegtKD&m&K) hm> smhz ©^T^Ms^ffft? z\t&x%& 

-g-t&^Tte, 01 2 4»©5MHz t?-£? if £#r ^ILO^b^V^ 

mmz-D^x. ADa>A-^ i d\zTmmmmmmz>V'>7'tj ytf-znrcMt 
Lxm.v&^ z\<DJ&&mnfrzmm-Mikmm<Dmm&\z&tfz> 

^&mizmm-t2>m*m$i&mm (^^=L-jvm^mm) t^xmin^. &m 
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^ b -5 £ z. t \t V i o * T %> & v > . 

TV>S**, ^-CDffi, ^J^.«CCD (Charge Coupled Device) 

(C- 2) **|fi^lBo3E^«k:*^5«kll*«*»«iaoK»oKW 

±j£© (a-4) tc^v^Ttt, mmmm^mm^i htz&vt&mmwiMift 
sat, ^nKEjesn-r, y-r>#tttbTJi^©cos«fttk:ittiKUfc s bo^> 

^J^.^T(D^ (8) ~ (10) \Zm~?£oUcosHmW&£iLT7 J JlZ&Hg 

cos 2 (( f - f mod)7t/ ( 2 * f mod) ) : 0 ^ f ^ 2 * f mod 

- (8) 

cos2((( f -( f s - f mod))7t/(2 * f mod)) 

: f s - 2 * f mod^ f ^ f s 

- (9) 
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0 : 2 * f mod^ f^f s-2* f mod 

- (1 0) 

tZ&* 55 (8) ~ (10) fc&Wrfc, f sltADD>A-^ld©t>yj 

ffil h$7ta^7>f^(:J;oT^t5i^l:S±^S (9) <D«^te^ 

mm 

«*^I«lla, -fH&gf&l 1 b, FFT5!lI^llcM^^h;P 
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FFT^UHSBl 1 cte, -fUMSSBl 1 bfcTzl^^nfe^— 
10 ^{f-^-^OViTF FT (Fast Fourier Transform) MHtrJtTf t>©T& D , 7.^ 
9 hJVIZ— &&&&&&& 1 ldH, ±^©FFT^3g^ff^:^fei^m#e.nfe 

$ttffl&4&*M!Lg!& (3f«ffflK8&) lhll 1 / 2 fUSSB 1 1 e , 7 

ffibgBi e (cT^oai$nfc7t«mm^ (x-rs?*;wa4)"-©#tf**!iia-r* 

CCT?, l/2li-ia511efl h;!^-^Mi£f»tBS&l 1 dfCTM 

20 1/2 jimi&£^g:©»^&^Mg&i i g\z33\-}2>mM8 i mc>¥'(>¥—?m 

Vvn/2IMM&1 1 e KTl/2£frl£bT#e>n&Jim$:kJ:, 

25 fct?tl$. ±J£©FFTiMS&i l cl:^^§FFTiIi;j;0, 02 3i:i 

h;wsn&i^7^i? h;i/tf-^^^tttB^i 1 dm 

hJHf-^ 11-2 a0J3ifca:£irtttlUfc©^ l/2fH*8Bl 1 e KIT 
-hfBJfitti£n£X^ h;Ptf— 2 11-2 a <£>Jf 1 / 2 &ft&&&ftti£ffi 

1 1 g\z&ttzwftmm<D¥^>¥-?m&&t\sTmti?&&5\zf3i^T^z> 
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©T&£ 0 

££ki, 7j )v?&$mm%i>i i f «±jfi© i / 2 tursp 1 1 eicxtursn 

fc^>?a.-;i/M^1f$g©l/'2(D^^fmod§ 5 bi:^, itu$© (C-l) © 

5) Sth@Tse:i:^J:0#e>n^7^;u^©y-f >#te&<fctm*B#ttfr£ i 

«*&*«IJSSB1 1 gtt, 7 4 )V?%Wt.%\&Ul 1 f KT!?fcH«*n&:7 
-r;i/^^|gC^«fcoTF I R(Finite Impulse Response)? J )V^^(D^4 

;w& #) t o ^ T#tt*«*aHfc $ n^^^ra s'jg-r *> © t & & . 

^© ; e^rL-;i/M^^DT^-^^c^^?(< &©t&0, ^©i£»l&*j£K: 

£©£5&Ji/&K:<fcD, MfflSi»«*9IS1«^SUl f©€ya-JW«iaiS! 
1 ldm StfSB^^X^^ hJHc«k«j!WflS*A»60Hz £6§KWilc©&5 
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^^^^-jv^\zmT^mm^t^LM^nrc^^^-)^mm\zm^^x. 

£ pS]JL £ 3 £ £ &X # 3 * 5 o 

(C- 4) *Hifi^Si©^WJic:^^§A*-n- Kttlfcg«©j6ffl£ra?«ffllfi 
0 2 4 A-n- FftHmB®kfflM$tt<NIS4R 

a. — ft» ffi-r & it & <d h ox & z> . 

210)812 4 t^fjBfflS^MlSIR^flKl f iz-D^Xte, i^©0 2 2}lSt 
ft* map 1 2 n :fe<ktf£*&*$&SBB 1 2 o (0 2 2 ©f$# llf^llg 
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1 — ;l/^&2&J*tiB£B 1 2 f - 1 K^^Tte, bukE^H 2 2 iC^f^tE 
gBOfr^l la-11 e#m)K^T3J£^^#MSg&l 2 a, - 1 
2 b, FFTJMg&l 2 c;J3<fct£X^ h;i/ tf-^^&^tti^ 1 2dMA 
TM^nt^i). tot, iltya-^ti^l 2 f - 1 KTfcUffi£ 

^2t^i-J«|[i^l 2 f -2tt3E»C, iIS!Sl2h-l, 1 
2 h - 2 , LP F(Low Pass Filter) 1 2 h - 3 , 1 2 h - 4 , MlEgHfcg& 1 2 
i, ^ h^^th^l 2 j , &*i§H^12k, «»»12 1, 
f 2ifflgEl 2m^ j e/uTM$nil^. 

iia512h-l(t HMl2b^^a«^ (Xn) 

gtf l(D^M^cos(2 7t f l)&mWTZ>h<DT:&K>, *#8B'l 2h-2ll — 
fftfflSBIU 2 b aMBT* (Xn) fc, Ilt^a-J^SSililSl 

2 f - 1 fcTHSnfeJUOt^aHkBSftf 1 (DiE^M^-sin(2 tc f 1 ) 

bfc^oT« utl^Oi^l 2 h- 1, 1 2h-2£«fcD, $C#— 
^V>T, tya-JVMf l^ffl^5^<hHj:DKT0^ (11), (12) <D 
^\Z^ WWfc"rs«k3te&oT^S. S (11), (12) K&^T, 

An (Re) = Xn * c o s (2?t* f l*n* t s) — (11) 
An (Im) = Xn * (-1) *sin (2 7t* f 1 * n * t s) 

- (1 2) 

-tizt>*>. mmom^M(D^:^^-)vm^(D^ (2* f o) 11^ 
=L—)imtiL&&M& 1 2 f - 1 \zTmmzwt : £i?=L-)imwL#. f 1 t©H««, 
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±j&<Ds<t7 WWtfc<koT, 5$ (13) £:S|-f ££/^T*#£o 
Af=2*f0-fl -(13) 

£fc, LPF12h-3, 12h-4H F I R 7 4 )V?m\Z <£ D*#/££*U 
±^©A f /&#<Z>#-£^r)tBT fcgxDfccDT&O, HiHiEJiMl2 ite, ±izB 
©LPF12h-3, 1 2 h-4£iii®L£^ MWf-^l 2 p, 12q(Z>igiii 
$OT©^ (14), (15) td^oTIE^-r^fecDTfe^o 
Bn (Re) = l/>T(An (Re) 2 +An ( I m) 2)* An (Re) 

- ( 1 4) 

Bn (Im) = l/V~(An (Re) 2 +An ( I m) 2)* An ( I m) 

- (1 5) 

^ h}vm&mnmi 2 j ig>i>iiE^kgi5 1 2 i ^riM^n^m*^ 
-^nrWT, (16) \z7jk-?£?\z, i^-yf)mmmm^^rc%<D 

2 r \z~3^t iv>7)immmm~£i£z>mmui 2 j -i*5j;^^i 

2 j - 2 ^^-fcC^T^^nTV^o ^TcDiS (1 6) fc&^T, B&tf 

Cte^£ h;^StfeOT^5^, {ElLh^ WU^IEft^irrs. £fc> (*) 

C n = B n * B n - 1 (*) - ( 1 6 ) 

ft*Bff-#SBi 2 kte, ^ b;wM#fHrg&i 2 j^6©^^ h;m#<a 

0, 2 1 teffistus&i 2 kttn^nfcfiffiif-^i^vit, w 

0 sum 

&i^z?a.-)imfo&<Dmfc&mmz&z>h(DT*&z>tctb. z<d&^^- 
?\z^^xmft~tz>z\t^&K), wvitih&i e ^T^oDm$n^>^r B i¥fi:w^ 

ZZ\Z, ^i?=L-)V f 2&fcBSBl 2m(t 2 1 ^^©^OtUtKri ( 

t) ^tiLftX- (DtiL&mtMid sum fr*>. S (17), (18) iZ^T&OiZ. =ES? 
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A f = 0sum/ (2 7t t) -(17) 
f 2=f 1+Af -(18) 

-;vTOiiusi5i2f-im ^a-^wsawim (»*j?mi&flm) & 

-fUMSIf&l 2 bJC^ViT^Mao^$n^m^^^ViT2^M3S^ 
J6U FFTWl 2 c tC^^T23H®a(OfiS$nfei!g^»C^^T««[»[X^ 

fflffi l 2 f - id^©«EKE©««»:T?^«>fc«ift»:S7c{c:, ~mmmMl 2 biz 

T2mmm<Dffit£ntzm^iz^T&mmm*m-rttbizmnui 2 h- 1, 

1 2 h- 2KT^ HWfcU LPF12h-3, 12h-4fcT» 8t«M3J:tf 
£*>\Z. *str WHftfl-tUHBl 2 j \Z^X, LPF12h-3, 1 2 h - 4 

\zx&m&&ft&&£tsnrzm^<Div>7)mmmmi£&tzb<Dt<D&tt&& 

&*btt<D%, tiLteitWUl 2 k43<fcJtf«0-SBl 2 1 iz^X. h)V^ftWr% 
Ml 2 j fcT3fc#5ftfc&ffllSja>e>» ±J£®^l ; ES?3.-;P««*i:jEW[7S: ; E^ 
a-JWti©S«tnA fSiffll, ^3?a-;Wf 2^ai^l 2mC*^ 

n s > &m&i&TE £ n^m 2 ^ *? =l -)vmmk t %m t z> . 

fc<h;U£, ^l€ya-Wtf 1**4 54101Hz tth#Snfc«-&fc 
tt, L P F 1 2 h - 3#>e>©ffi#fl^l 2 ptti2 5 <£>&0 12-laO«t5l: 



44 



LPF 1 2h-4fr*>0mtimm 2 q«0 2 5 <D$LM 1 2 - 1 b <D 
02 6 ©iSlC&S. 

fl*£W*6»#£; t = 0[tf s]) &C&V>T«, fltflflfct r-0. 7 6 [rad]j T^O, 
«0fcBb**TI$jft (t = 2 0 4 7[tf s]) JC^ViTtt^att ri. 18[radlJ 

^:<kO, 8tfHKl 2 1 0 HI t KM»fc 0 OfifflSEflS e sum tt, 

^ (19) |:J;D T2. 9 4[rad]j tWitiZtl&o tztzL—JV f 2 JfcfcB 

g&12mTte, R36»©«»«[A f fc^V^T* £TF<7>5£ (2 0) ©.fcSfc T2 2 
9[Hz]j -e*S£*fcHTS<i:£'bfc 7 )#{!), WlESftfcjElfr&^jx — 

)imWL& f 2 1CC»^T> ETF©5£ (21) (D£o\Z T45423 0 [Hz]j 
£Sffi£n& <5£ (18) #^) 0 

0sum = (1. 1 8) - (- 0. 7 6) = 2. 9 4 [rad] - (1 9) 
Af = 2. 94rad/ (2 7t* 2 0 4 7 jti s) 
= 2 2 9Hz - (2 0) 

f 2=f 1+A f 
= 4 5 4 1 0 1 Hz + 2 2 9Hz 

= 4 5 4 3 3 0Hz —(2 1) 

#«jEttl»^«Laffl 1 h(D^^;P^#ic^ai^l 2 ntfi fui£<£> (C-3 
7^ ;l/^$c£fflV>T> gjDffil^l e^£©M^£ft^&#-Mg&l 2 ol:T 



45 



(c- 5) *mmMm\z&tfzmmM&Mmmwft&wwi<D7 i z/*->'3 >m 

io ®,$mwLftmmffii h\zx-mmmm^ntcm^(y : ^ i;?)im^)&At>znx. 
z\coy*j -j^ )vmn\z-D^x, ±m<D : E^zL—jim^mzj^uxy £ -^^mB\ 
<^(dx$>k), zntzky, '&m<DmmMmm*mM-£ j &z>z\£fiix&z>£.oiz 

mm-rn^ -imkmm&^tsm^&mv&tsmzmfevv-y^v >t/mmx 

20 n.-;vM^icJ6m^i g^x^m^nfc^vrL-^M^^, 02 8tc^-ris:^ 

^K5i^T,^©tv^-;K^^ipi^ai^i i ^m^-r &£5^&^t^£, 
Ty^-ya>wih' xu. mm-znttv^-jmmm 

25 ^6 2 5 [kHz]^e> 1 . 2 5 [MHz]©K©M^(0 2 8 (D®^(D#^){C^ Z>M&\Z 

(a2 70Xf77*S3) o 

^a.— ;i/ffiiSUBc)&* 3 12.5 [kHz]^ 6 2 5 [kHz]OW©^(0 2 
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i?2L—)VM&&ifi 1 6 6. 2 5 [kHz]A> 5312. 5 tkHd©ffl©fi«(0 28©I 
S 5). 

tfJ3ft£^:x— ;W3&lfcJ&*l . 2 5 [MHz]fr£ 2 . 5 [MHz]T&&*§£-(0 2 8 
h XJSL K) & * ft -5 — Ifr , # A-fifix— * HQ © Sffc Jt * ft&ft § ill £ b T , 

ffl#«wiB*»»i f \zx&$nz%&m\zfoctc.Mmm<Dnn<m^-t>^ m7 2 

LD^T^"TSU-1f^a:L/T«, -JKWI:li0 7O (b) Jc^-T«fc"5fe3fi 
£#te£WT5##5'7>fcr--Aj&*/H^Sft*. COi7 0 (b) tC^TJ^K, 
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£©£5&#ft£W^3#?:>7>t:-A£07 0 (a) lc:^ti5l:A*-3 
— H 2 0 0 ic^TSM^t UT^3tS-BrS*-&^«, 5lnEfc&ttT?f!ftBl»ffc# 

%Lm<DfemMwt)mM\zf3i2>o 

\z. c cDm\z£2>5Wk<Dmz£ X) a*— n— Hoei^Mts^'f ^o^«-3 

^E^a— ;W«»*i*HJ»l g- 1. lg-2fc*ViTtt, fi^TtC (C-7), (C 

£&ffiffim%:\z&fctf3iCT^z>m&iz&\,*xbs ffiBtemmx&it&ffiiE'rz 
z\i2iz£Q]Emz&*mfe$(i*i&mxgz>£?\zLx^Zo 



48 



(c-7) *&mmm\z&\ir&mmm#mmfmftwi f<om2<D^mmtv 
x<o^v 3.- )vmmm&\tin i g - 1 (Dmm 

0 6 3tt±)zE(DE12 2K:^r/1-3-H««««flD3tfflai«f*IWIB*»l»l f 
Mm (@6 6©B#i) &fr &5 Ht^ICT, fifiait^t^^^ h;vtf— ^ * 

ftmmm in, r^igp 1 1 b , f f t^lssk i i c , iu, 

— fft«2Sff-JMfG 1 1 i, MffilEflMStffcttiaBl 1 j , )^M#tf-^^-Xl 

i k, agfttttra 1 1 m, smg^sb 1 1 n, mmmmm hp, mir§§ 1 1 
sk-ftz^-rmvLWttWi ih, — i i, ^m^t-^^- 
mz-DKT&ikft&L&mmh. m&wrfmi im, »2Mt#&sBi ln&^mt 

«tofi^R»fii±ottsy'f > tf-^ t-r* «k ^ &^#M£jrr t> 
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Sfc, FFTiMgB h;WW«f») Hell 1 1 b 

T*$>2>o Rfleftfctt, F F TMHo& 1 1 c fc*V>Ttt, 1 1 b*>6© 

JKIHSStCO^T, 117-UXfI ( F F T ; Fast Fourier Transform) £fr 

0*J*J£, F F T^OjSpB 1 1 cfc*5^T«, -iMl 1 b*50»IISiK 
OV^T, it>y'J>^M^^l OMHzgttt^t, 064© (a) 

ic^-r^od, o. i ^ s mmw>7v ytf^—z (xo, xi, x2, 

X 1 0 2 4) K^T, 1 0 2 ( x 0 ?t^t)% fTtlit 1 0 2 5 tJW 

>h) Sg^OiftiS^ — U ( F F T ; Fast Fourier Transform) £rfTftoT 

[06 4© (b) #88], h;>^§ck5l:^oTl^. 
FFTffiS&l 1 dC*V>T, 10MHz£l02 4 Lfc^igt«©X^^ 
h;l/Y [064© (c) ^"TyO, yl, y2, yl 0 2 4#i] £#5 

$e>^> (w§i#as) 1 ihn ff«i ic*^©hs 

^#'145^— [0 6 4© (e) tC^"rW§I^IS^z 0, zl, z2, — , z3 
2#fi8] £3c863t>©T&£o #yx.fc£0 6 4© (d) ^^Tct^tc, jqftffcM9l 

g&l lhll liCFFTWl 1 cfcT&^nfcl 0 2 4#-f >h©M&g& 

S— ««2ltHlt*l 1 i fctii*-r<5<J:"3lCfcoTV>*. CtliaO. 

0MHz$3 2#«bfc«ift* (3 1 2. 5 kHz) ^T<h©X^^ h 

(p B i5i^m©^o©^*f^-^) *#5Jifc^-e€rs. 

£©0 6 4© (e) ©fc'&fc^Ttt. F F Tgf Y t LTO*«f r-^ y 0, 
yl, y2, -, y 1 0 2 4 K"^V>Tffiifc#|ia§l££fTft'5 ££££9, y 0 £ 
MSI^^CDx— 9 zO, y32Szl. y645z2, y96£z3£b, 
WS^z 3 2 (y 1 0 2 4) ©it^TS^TV^. 
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<Dmm?km±<Dx^!7 h ji&m^iwzit^mmvx^z&otzx^? h;i^tff£ 

nil (niZWLm cdS^M&^^WT Z>MWL?-?mt^*b&.mS' Z> & <£> 

t^^ot^n^nommy"-^ f i~f n^tafco^s, 06 

atvxm^nx^^. ±&<D&mwim&&F i, f2,'- ( Fnic^^ 
mf^-^ f i , f 2, f nibm mmom^mm^mi i h^x^w 

%\z£K)^ftMtte&mfo&&\ztt!fcLtc3 smfDmn^-^ f i (o> ~ f 

1 (32), f 2 (0) ~f 2 (32), -, fn (0) ~fn (32) LVXU 
&VX&<Z\ttfX%Z>. 

±&<Dm$i%iW&F l~Fn£WrSil£iSt^-* f 1~ f nte, 4>&< 

tb^-?-F\ztt?&mmmmz£^xmK)&£nrzm&m^tvxmM2tL 
^ c c d (Dftffimmizfo cxmfe-z nz>i&&m ^om^mm^ e> , ^tt^ 

< ^ K & * ffl £ «jrr S «fc "5 \z L X t> <fc v i „ 

DOi^r-^zO, zl, z 3 2 ±&<&ffift»*M£x-*^— * 1 1 
k*&OnSIS©IWjS»»tti:CDr*RgEm [mttl-n. ^ (4 7) # 
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mi ^nfnn-it^fcotS5o bp-^ -fHKMuras 1 1 i iz&^t\z. 

Z\(D^ (4 7) \ZmT<k?lZ. m^iZ^-DXm^nr^-^ z 0, z32 
t, *n^n©«»lfcj&fc#J6bfc3 3{S<Dlt1f^-^ f m (O), f m (3 

2) £<Dmft<D-mft&mw?z>o 

5 Em = g({zA:-./m(*)} 2 ) (47) 

ff- JMgm £ it « L T * «fe £ & 5 J3 1$ F £ ^ 3 HHft-x- 

*f (0) ~f (32) ^SURfeX^* MP^IS*K:#r**afcl*IE«* 

snfcti) \z&v&mmft'&7*~-$'&mi)i~tz>z.t\z&-DT. jq&ftno§i$& 

Lfc^oT, ±a!CDz:^Mti-^ 1 1 i^<fc^«3iaiE«»**m«l 1 j 

«fct), mmkwnmi ih\zTmfo&m%\&&nte^tc.&<Dmr)(DBtiT'r--?z 

20 <hi^^^14^-^^-X 1 1 k^T««f$tlfc3S*PM»[»#ttFmt&it*ilEb 
T, ^^t)©«W^-^^S^^^MiS^#tt&WTSm^~^F^)fi^# 

jgRfUFSB (m^-^^ai^) 1 lmtt, SMlE«:Jf&mgBl 1 j 

*f (0) ~f (3 2) lc»UT, 1 nfcT«J#SnTV^36* 

iRe f "1") [Re f/f (0), Re f/f (1), 

Ref/f (n)] tr-^ R i: bTltHtSi o t^o T^l.. 
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t^^-^, mmmm&i lpiaoT, ji«crfl3ig&i 1 h^j;£m«cfy?§i 

10 M$k7 £ -?&W-Bi~e%Z>£?\zte'?T^Z>. 

vrc^-DX, ±m<Dm^.mm^m 1 1 h, *jg#i4ft&fflg^bT©-^M^ 

ITgGl 1 i££tf«»IE^M£iig&l 1 j , mtiL&ft&^-f^-X Ilk, 
»^llm, I*fffijtg|Sl 1 n^^m;SMlg|Sl 1 pHioT, F 

mmm^Tcummm^^tii^^o^mztii^^^x^n^K, mz.h. mm 

20 ffclM&llq«» FFT»1 1 c ^ £> (D^McX^ WH**ftt*ftffcf 

mm^-pY (H4oa#i) £, ±3£o*twA!ta«K 1 1 pctiaj^nfcf- 
^rc (iwih©c#m) £ffnrr£t>©T&D> ^niao, *UE*nfc«»»[ 
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ftf^CO^T, 06 7 K^cf 7D-ft- b (Xfy!/Al~Xf7^Al 1) 

1 a, -ffci&SS&l lb^FFTMI^l 1 c 

(Dmivm&tmmvmw&ffitftmm, - mmm& ft urn* nt*^ u 

fflttftMSIffil l hfcffl*SnfcFFT«ia©tt*YK:^ViTtt, ^K«Jft»M 
lh, -*«StHr«i l i. «SSffilE«S:Hiffl6R l l J. l 

T, FFTC^YI^^TCjfiWT-^ClUftT-^^iai-rS Uf 

J3lifc*IH13ISB 1 lhTIl FFTM1 1 cA^O^tX^ hJVi^ 
(04©A#I) £j&T3?#T^-^y 0, yl, y2, yl 0 2 4^A 
2j£*IT, :o«f-^y0, yl, y2, ••■ . yl 0 24^Vit^W 
5l#*ff^Vi,W5l#* t ff*fcnfcfe*ZtbTOW5l#»©x--^z 0, z 1, 
z 3 2 *n*K!6tHr* 1 1 i Ur7^A2). 

AfrWKltt. M3l£«©x-*z 0, zl, z 3 2 
SPlliTftt, dtlCO^-^zO, zl, z3 2t, BftS^ttf-^^ 
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-XI 1 k^50naJH0»«P«iftft«ftti:©— *«36Em [mttl-n, 5£ ( 
4 7) #flB] Sr. AB&tHSLTVK (777^ 3 ©NOJV- h^^fy^A 

ZUWi'T-Z f m (0), fm (3 2) ftD-HbT Ufy^A4), Jltl 
<=>©^-^z 0, z 1, z32t, D - K b * f m (0), f 
m (3 2) i£fflV>T, ±>£©5£ (4 7) fc3^V>T:r:*«J£ Uf 
y^A5). 

— fHiSSMfh^ 1 1 i Kfe^Tte, Z.<D£o \Zffi$i%tW&7 : -?^-X Ilk 

S^*:«»*liEIR»*&ffl« 1 1 j Tftt, ZHR«MM-J|C«1 1 i^6©tH«S*3&« 
^/ht^^>M^#ttFtcMJEST^gltS:^-^ f (0), f (3 2) ffiifc 

DtttT (Xf^A6). 

n^Kft^-^ f (0), f (3 2) £^>T> lni:i§jt 
$nfc*MRe f £t>£«icR£fHfT3 Uf y ~? A 7 ). i^V>T, *fiM& 
Mffll lptti iBSMStSB l l ml:TH-I$nfe^T-^ R t UTCHtr 
-^Ref/f (0), Ref/f (3 2) t^UT-^jfiW: «k^»WS.. 
frfc^ ^ftx-^R*««»tt±K^^Tjg«l!W^fl:T'5^--^Rc (0 6 
6©C#!i) ^HmTS Ufy^A8). 

fH#2§l 1 qTIt H&5zg©FFTMg&l 1 c fC^V^T# &n&«ft*^^^ 
hJl/^iYtlTCitff-^yO, yl, yl 0 2 4 (0 6 6©A# 

sa) \z, ffiffi&m&i 1 p^^^T±KB©^t<^m$n^x-^Rc^^r 

£©<h#, ^nfn©iKrf-^y0, yl, ••, y 1 0 24I:^^M 

ft^K^jSLfcttra-^-^Rc-e, stfw^-^sttiE-rs assist* 



55 



tcmmk^^Z h^lf^Xc (H6 6 0B#I) OHz^<ttro 
;;^t<^oT^-5a^ c c D £ iiffl L & A- n - F MiRSB <d \z £ 

cda- n - f nm.mm t. u t our nsmtzmm &m s c <h # s . 

Kite, Mifc^«> ^K:«fc*afl5i»fPJc:«koT^b*rs ! b©T?*sd^ 

mmUl 1 p\ZT^nznZM¥?&7-*lZfc!&ZftZZ\£tff£^&5\ZVT^ 
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(c-8) ^mmmm\zan^mmm^mmmm^i fomsom^mtv 
me 8 tetfaiioia i c^tA-n- F^^«©iifflM^$!iPS^^ i f 

&l*T, tya-^ttftaiaS 1 g ^f^T^E vrL-^M^ttffigP 1 g - 2 

staaissi g - 2 ic&^-cfe, stai(Dia6 6 ©akl^-tj;^;*^ h)Vfttt& 

-r^voL-^M^^m^i g- 1 k:j£l-t, -^n^tf^-i i i, mmmm 
^tscft&msB i i j^i^tt#ttf-^^-xi i ktcf^AT> ^"r^yyy 

1 r &^t£7iT^Z>&j)mfc-3T£ir), : £tl£kft<Dmj& mm 1 a~ 
llh, 1 lm~ 1 1 q#P3D \Z-D^T\$mUX&Z> 0 

i h<hs£f£§n?g&i imi0F B inM$nt, ^^Fp^i^ 1 1 h \zxmmkm 
T-f7>7^^nrn m$i$km%mi ihfrzoymtit?—? z o , zi, 

7c Vi 7, A°-f ^ £rpfc£T# £ J: 5 fclfc o T V> -5 . 

06 9 (a) ~ (c) tiVi-rnt), IMV^jry? J )V? 1 1 r07^JV 
^^S^^W^i^BJ-r^^T^^o 06 9 (a) ~ (c) 4>K£iHT, &ffiffi 
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^f^7>7^fM 1 1 r \Z^Xz k (kH0~3 2) 

hJl/^) £JttJrr***» 0g*.fc£BI6 9 (a) CD»^lCttz (k-1 
) oi^i^, z (k+D zkCimiSftSCTIS; ( 

4 8) 7>7>f 1 1 r tltttz k 0ft^^(Z)^^ai*f S. 

z (k-l)<zk<z (k+1) (48) 

06 9 (b) <Dm&\Z\$z k(Dm&M±. z (k + 1) OlM/h, z 
(k- 1) ©ttdttfj^i^ft^ot (4 9) 0^], ^^47^74 l 

1 riL/TttzkOltLT^M^z (k-1) ©ffifcS&Wfcffl^j-r*. m 
6 9 (c) 0«-&fc«z (k-1) <Dm*Mtjz* zk©«3&«*/K z (k+1) 
©«3^»f*tt&Wr K (50) #fd, j*5^7>7w;i^ 1 1 r i:UT 

ttzkoitiTWioz (k+D ©ffi&aftWfcwa-rs. 

z (k+1) <z (k-1) <zk (49) 
zk<z (k+l)<z (k-1) (50) 

*x&03i«tH|C«i lm, £2pfg&&$l 1 n£«ktf»ISMfigS5l lpd, M3& 
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L T A*- 3 - H \Z M M £ n 5 13 V *y T > tf- A <D t*- A g# A- <i Jt^T tS*f 

ttiT^?)J:5lCbTV^©l:\ M^© (2-1] \Z&WZ(X)^®£mM(Dm&* 
£7c, ^4 7>7 4)V5> 1 1 r #K^Jf£<DX^ hJWtf-^M&lfc 

1 lm^3j;rJC1irM3l^l 1 plCTfr^$n^)M!l#'t4x-^^MB*$tl^^<i:^ 
(D - 1) 

20 02 9fe*mffiMmiz&nz^i;^~)v&mMm%iitiffii i^-ryuy^m 

i&&fg-i§ \z mm l r-d^ v a. -)vmz m s m^mmwn * z mmm^ & £ 
25 z.z\-c, ^i?=L-)],?^ *>s?mnmtti3i nzw.iz, v-ym^^y-ov 

?14a, \i)WVV^mUl 4b, &*§?Hfg& 1 4 c , 0^T>*^5> 
^fc&ajg&l 4 d^«fctX«B#r^ffi^l 4 e£^&*T^/$£*lT^3o 

i--^"®^^^;^ Halt ±$oM^^Mis$5:#g& 1 fttM 
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(D-2) tC43ViTt^BJ-r§o 
5 k;W^;H^&£&l 4 b«, h->m-^^7^;U^ 1 4 afr<b(D h- 

MaA^oi — >mn&nu (Re) <h-rs-^> 4 bic 

10 t^£o 

*gi|>S^tH^l kt«K:i§2£:7^;l^ 1 4 f ^«t«i|ij*ai^l 4 g 

^^^xisE^nTi^, mmy-ov? i 4 f ±^oii®BtK^a}^ i 4 

HMsg&l 1 teHfc, § Rj^'ffcnP ilTOLMS (Least Mean Square) 
1 4 h&iO^x-f tfx^-^g&l 4 i ^^Ti^$tl,LMS 14h(l 
25 ^^^-Jl/^-r 5>^^tB$nfc^lSx-^(0 2 9<£>£Ht 1 4 q#BS)£, 

&W}m<kTZ>z\£\z<ZLK) ri j, roj Sfcte r- u 0 3lT-^itttH*t5 

'^x-l'tfX^-fiJ^gM 4 i te, LMS 1 4 h (CTHMfl^tlfcil 
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m-sntzp'CB. >9&\zMr3 xmmm^mmmm^ 1 f ^ e> ®t 
fc&mft&mm?z££b\zm*mmmizjfcvrzmmmn&£fois, ±&t£tut 

© (C-l) &*V>J* (C-2) T^bfc#tt$^^t^t5. 

lt> 030 (c^-r^fe^ i5b ©^ z??)vmn (V>-7)V& ; m& 1 5 b 
^-ttiMi j (DV->mn^y ^ i 4 atti ±5$©^ s^jwi^- i 5 
h->mwim 1 5 c fc«at««»iflti lt©ty v?>vm^ 

M;tj^l5c±m5 "O" #S8) £a^T£o £©h->m-^© 
»15c tt, #«1WI8£nfc#&te#©ifcJB 1 5 b tfslSBLWS. 

£n£ h->ifi:o^ttM^ 14b l:TkM;P «m£ti£ z\ 

t\z£K>^s7 hMtznfz&m^&\z'D^T<D&te*E\-%.L, ^w-mmtLxm 



61 



-M-f$>^Mtl>. ^CO03 1 (a) \Z^t^O\Z. -yr>Zf)V& (0 3 
1 (b) mm) <DtiLtetni&<D0 5i?7>&£\tg i UvT^2> (0 7y7>^t 

1 4dlITitil$nfc07y7>^^5>^t)ttI, ilMPtK^ffi^ 1 4 

-r&t>i3, mmm$wm&i 4 e i-n^y^^ 0 7^7>^i®«* 

ji^^^^^ 1 4 f -eiiMMa^ff^Pc zin^o, ^v^-;i/^-r^>^3T 

1 (c) \z^?&o\z, tya-j^-f ^>?mz'®Lftmnmm c^s^i/x 

mm-rnt^ ^. %>mz, w^nrcm^mmz-D^xcD 

mfttmfrz. ji-n-\z\zmmznf£~mkmm<Dmm&&M&T&zfc®<D? 

^Dttsu, is ^m^ntzm^r^m^imz-D^x 3 v^i^-^k^t 

1 ©lms 1 4htn ^mommmitiffimmi&itiznrzmz?^ 
$>?&jzft^tcMmmiz^^T&mmmm?tMv. HMf-^iiTiiB 

-r&fr*., HMgui uc&^t, ?i ^yy&mizmviiitsnrzMmmz-D 

r+u, roj x\* r-u ©Hfli^^nfc^-^ibTfij^ • ffi7j-f3o ^cd 
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^^•rofli «c*t> $ n& £ <h «b& < fc 0 , 0 S /N £ £ \Z 

(D-2) ^Jfi^ffifc^ttS^^i-JW^-f ^>^m#**WIKO»iK 
±JzE0Dh->«#£fe^c7>f 1 4atLT(t ^a-^HftftJftttHB 1 g 
S £ < b & V> «}; o £ fc £ £ o fc*H4T JH^Kf Sutms. 

+ H 1 *:i?=L-MZ2:2>m^te<DT f atfcZ (13 0©Hf 1 5 d#i). — 
I. (03 OO^l 5 c#HB). 

JfcSfcf 1 £±i£(D f aft^L- f &(DMmt, KT©^ (2 2), (2 3) O^Sfc 
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&3o 

fa=f 1/2 - ( 2 2) 

f 3= f 1 - (2 3) 

fct^ttf, h->flf &8ffl7>f M 1 4 aOftttUKTOi (2 4) ~ (2 
6) fc*-r±53fe , b©fc*r*Jli:^T?#*. S (2 4) ~ (2 7) fc*tr> 

t, f s ad3>/w i d©t>^'j yvmmkx&X)* f.wtt^^n** 

^tl5 7/fM©A'> K<g(-6dB)T&5. 

>= COS 2 ( f - f 0 ) 7T / 2 * f W ) 

: ( f /3- fw/2^ f <f 0+ fw/2 ) - (24) 

y^- >=c 0S 2 (( f - (fs-f/3) 7c/2*fw) 

:(f s-f 3-fw/2^f<f s-f 3+fw/2) 

" "•■ - (2 5) 

: (55 (2 4) (2 5) (2 6) 

ft*i(0[rad]) = 0 ( 0 <= f <=f s) - (2 7) 

i f *6o«iaifln**5, aifl^ (n-3-Hffi^) «B^o*sar«»wft < 

tbar) j&>e>ErF©5£ (2 8) Cf otf ttitS^t^f 5. 
fw = 1/tbar * k (kfciHJtte) -(2 8) 

JM*:W;ite> f 1820kHz £bfc»-&* 0 3 2 \Z^~T «fc 

4 aTl»W5:it, b->ji^£#&;i<h;^T#£o 
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cte^? h;Wt3&l 8 atmi 8 b t^^^AT^^tlTV^o 

)V7 J )l?\Z£QMfcZtlZ>o IP*>, :©03 6 H^f^^^^^y^^-r-S h 
7>7A-^7^M (03#t§) ££D;it^T§;i£^T#3<DT&3. 

MfHTg&l 4 CCD^ h;Wk^l 8 ate, MX-itM 3 7 tC^f « 2 0 
aOft^ (U->yjV^« "O") h->ffi^«^^;i-^ 1 4a^^g|S (R 
e) AtlZn&tthlZ. Z\(DM3 7 \Z^^m2 0 b©{f-5§- (+h>y;i/^tt " 
X") hMJl/bllllgl 4 b^^(7)k^^Jl/h^Ma^(Dm^-^Jt 

dm) x^j^n, znzoimmz-D^x^z hMtTz>*><D~F$>&o 

Zt>\Z. Wr&Ul 8bit ^ MWbSBl 8 aKT^;7 h JWfc$*lfc 
V^T^T^^T^: (2 9) t^-Til-^fT&oT, £<D^;7 h;Ws^©&*B£ff- 

0 = tan- 1 (I ra/Re) - (2 9) 
0 7y7>,^^5>^iaiSl 4dlt ftffifi^gBl 4 c £TfH?$nfc, 

-^Ate* £ to 1 1 z> s <z> a tt(R * t> o fc * «^3S*t tufc-r s . 

i38 (a), 03 8 (b) \ZmT£^\Z. ICh-^Ofiffi^i^fO^ 
5>T>K:fcS£2 ld-llt *^«#© i ES;3L-;i/j*2 1 d - 2 tmC?-( =i 

for, ^© o 7^7>jssfttau^n$^< 5 t ut, 
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-en^-r ^>t?t-rz> 0 mxu. ms 8 (a) \z3=>rtz>Q7z/7>&2 i d- 

1 \zmm-?Z> 2 0(Dit>y;i/*2 l a, 2 1 cWa^l'&UTte, 0^> ? T>^ 

1 j tii, 1 — ymmsn&yjfr? 1 4 aic^^x, $&#m-^©M£nfcm-s§-£ 
m&m\zfc, tmvmmm^*^? hMt?z>mz\z, v-ym^^y ^ 

1 4 a^5>(D^^{f^^^^i:-r^>-^. >m^£j&:7^ 1 4 a^£ 
©M^fS^-Sbjl'^^h^gPl 4 b\ZXt)V^)VY^mVtc%<D&m.WiMh-$' 

jlMNfPp^m^l 4 eTte, 0^^T>*^-f ^>^i$ffigBl 4dCT#^ 

nfc^-r ^>^£t. h->m^^^-Y^^ i 4a£T£j&2nfch->frst 

4fm mmmmmm&mm^tc*-! ^yy&mz, mmmmmmmm^ui 
ffrz<DWftm^iz^^x±m<Dm$mmzmm?zftmm-z^z>o 
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(d-3) *mffij&mz&K2>mm$im&<Dmw 

:/«Cfeiig&2 2 a, -#5£i£M2 2b, \/2m\%m 2 c&£ZSM:?t& 

*y?&mm^2 2 att, ytmmn&-t-frmMLR~D-V>y° u >^&ifc<£> 
2 ^<DM©<£^M#t££^T3:7^ ;i^MS£l£l£<a:I:^&^M3gB2 2 d 
lCTtf^V^?>7^;V^^ (X0~X2n-l) ^itS'bOTSO, -^ifi 

<HSB2 2bii m&vmmmmm-itiffl 1 4 e^^^sMntp^ td^t^uic 

£9, i£^Sii:7^;i/^<£>#M (X0~X2n-l) £Tf5©5S; (3 0) (D^K 

Ym= (Xm+l-Xm) td/ (ts/2) + Xm (m=0 ~ 2n-l) 
- (3 0) 

-?t£fr%, 04 0\Z*k? &o\Z, -7^;i/^#mfil^y*fi, PfdSJ£xf[ii<hU 7 
^;V^^MX0~X2n-l <Do%X. m&-TZ> 2^D<Dy ^ ^(D^mMT 

z>— frjZ&mfe-t&o z\(Dm^\z^x, xm+i, xmommmmiz. ad3> 

)~%—& 1 d CD-tf" > 7 s U >^Pb1PS t SCD1/2T&0* ^OltitlXm+l, X 
5£ (3 0) \Zxk'T£D\zMW,'£nz> 0 ZO&HzLX, y J )V?%Wtfcm$[>2 1 

aizxum^nx^^^y^jv^wMmizrD^x. mmmmw-mffl. 1 4 eicx^ 

l/2W3l#g&2 2 c ffi^^ft$6Sfci!6lCADn>n~^ 1 d©2 
>^^^-r^fcJ6lC, IS»© 7 ^ JV^it$ 1 / 2 Tf B 1?l < >b<DX& 

So 

j& "X" <Z)J;-3fcfcS»£t;:2*U ±i©^W2 2b^l/2f B 1?l 



67 



€£B2 2 c <Z>$Q.g£fT&5 H tiZ&Q . 0 4 1(0^^2 4b©t>^M "O" 

±|5(D— ^ifi(K«2 2 b:fc<ktf 1/2W3I£«2 2 c K&tfS&LS^ 
va-M^ S >?mzft testis* 
Afr&frmmB 2 2dfl 09*.to*83i£©BI 3 Jc^TTjjS© h 5 >XA-t;^ 

£©£•5 0 3 9 \Z7fCtW&7 << 1 4 f Ttt, &i§tt£&ffi 

s#««ais«^fK 1 f ^s©jRiiflr-^) &±&<Dmmmmzmm-r%frmmzi*: 
*mm&mz&\,*T\z. AD3>A-^id©2ig©-t)->7*'j>^4i 
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2 XuZt&M^ 7s 7 V <i >*t^ \Z cfc 5 KM nJt^T * § „ 

(D-4) ^HJ£^^i3tj-^Ji'littmgP^43tt^aM^^;l'^(D^l (^)» 

2 \ztjk-? ^ofcmm? j )v? i 4 f 

CCT, ^©14 2(C^-Tj1M'7^;V'^ 1 4 f te, jg®^^;p^#m«^2 
5 a~2 5 e, IX^JytgB 2 5f, MUX 2 5 g ^t^M^^SSE 2 5h^f 

CCT\ il^7^;l/^^^it^2 5a~2 5eH ^n^nffife(Dmm#fffl 

&mmz^&rz®<Dy j <dx$>z> b 7j)i?&$k& 
y ^ )\>$&m$kn^2 5 bwmmm t d = o. 0 2 5 ^s©#tt^f 

7 J )V9&WL$mW>2 5 c aill^S t d= 0. 6 5 u s <Z)ij#f££W 

u#ra t d = o- o 7 5 u s «7)#^^wr^^^;v^^m^-r^>fcJ6©#ii:^^ 

U 7 J )V$ 2 5 eteigMUfPelt d = 0. Us0»ft^7^ 

k^*ij^2 5 f i§»^iifcra 1 4 efrzommmmmmt a* 
m -r £ ^ £ *ij ^ r s %> <d x $> s . 

# r 0 J £¥IJ^U 12. 5nsJ£U:T3 7. 5 n s^Dfc/J^^S^S^ r 
U £¥U5£U 37. 5nsFi±T6 2. 5 n s J; D ^m&fe&ft r 2 J 
t*J^b, 6 2. 5nsJ^±T8 7. 5 n s J; D V^^teEft- r 3 J L¥\ 

j£U 8 7. 5n s^±-ei 0 On s T4 j tmfe-TZo 

^fe, Mux2 5git k^#ij^2 5 f izxmm^nrcmmmmommm^ 
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fCJftCT, ffimnmmyj )V9&&&1$1&2 5 a~2 5 e^6®7>fMil:£ 

MUX 2 5gTH E#W^g&2 5 f \Zj$UTmmmffl<DKft& r 
Oj Tf & 5 £ $ tlfc*^ fctt*3tt 7 -r;P^lft*ff»« 2 5 a*6©7>fH 

fc^{-«jiM7^;i/5 7 ^ic^if^2 5 cA^©7-f mmmm<DK 
tow r 3 j Ttftztrnfeisnfcm^zfemmyj )i?&wt&gfU2 5 d*^®7 

10 ^ItW2 5 e^5©7^^i»S, -en-enft^^SSP 2 5 htcffi 
l^Mia52 5 htt, MUX2 5 e>©7 w tB 

15 ^©.fcSfcfliJSJcfccfctK 0 4 2 Sc^TM^ l 4 f \z^Xh. 

20 jiffl^WM^gui f & e> s±3soi^re^K:ffis-rs^a5S 

t*fJtSbfc7><;i/^^^ilM7xr;W^#^^2 5 a~2 5 e\ZX&mVT 

25 K^j3tsu2 5 f iz&^x. m&mm-2nrcmm&m<D&&±&mm.<D7 

^ )\s?&&<Do*><D\,>~rti<D%fi£<D7 j ^Msirr^jfrswfcu mux 

2 5gfci:j3Vvr, KftmmU2 5 f ©^J^mtJE&Cfc^ 4 ;V^#ft©7 ^ 
(D - 5) *mt&Bf&(DMmi&mffi<D?&2(D&MMtLT<DmM7'< )\s#<DM 
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m 

±j7g©EI3 9*fctt04 2<D\Zfr\Z. mM7J)l? 1 4 f <hbTiOT4 3 \Z^ 
-T£o\z, £#*LPF4#tt«»«!#B&4 3 a, fiffl#i#^4 3b, 
4 3 c, I FFT4 3 d#J:tf**&**a3S8M 3 eS^^.T^$n, ilM 

£ Wf * 7 ^ ; 1/ ^ ^ffc * % tb T S <k o b T «k V 

j£f«LPF»tt«»«j#»4 3att, n& A- 3- FfS 

^<DAtl<Dm±m$L$k&>f'(>= i°vmm2&z>t£h\z. ^n^Tomfemz 

^!l^^0 4 4fc^Ti-5^#14S:W"r?)7^;i/^^^cS:^i" ; 5^ 

±j£<£>I34 4ld^-r^-r;V^#14^^ViT«, ^T©^; (3 1) ~ (3 3) 

1 :0^f^2. 5 MHz, 7. 5MHz^f^f s -(3D 

cos2 (( f - ( f c- f x)) 7t / (4 * f x)) 

: 2. 5MHz^f<5MHz -(32) 
cos2 (( f - ( f c' - fx' )) 7t / (4 * f x' )) 

: 5MHz^f^7. 5 MH z -(33) 
_Lyi<£>5£ (3 1) ~ (3 3) \Z&^T. fc=3. 7 5 MHz, f x= 1 . 
25MHz, fc' =3. 75MHz, fx' =1. 25MHzT&«3, 

fits, u->:/y >^&»[ f s ^n-vmmmiz^-mhx, ^n-6n©«&G=g 

0~gn-l tt5 (nte, 2©^ffi:^§t). 

coTab^o w?l\*. mmmmwm^i4ei)^<Dmmmmtd\zm^, vxro 

^ (3 4) fC^OjiM^n^tB^ttS-^^^ct^^^oT^O, «^.«04 5 
£^J;5&&ffi#tt*&©©**&*$&313&4 3 e 
0 = 27rf*td : O^f^f s/2 -(34) 

£<S>K, ^#g|54 3c«, ±J£Oj£««L P FfiUtSIU 3 a^6©^ >#'S 
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(04 4#I) &*i#1£tt#S&4 3 bfrt><D&1®&& (M4 5#BB) <h^e>, 
ETF"©j£ (3 5), (3 6) tttoT*»« (Re), A&ffi ( I m) &J&#)Z>Z\t 

Re = G*cose — (3 5) 

I m=G * sin0 — (3 6) 

IFF TMSIpiB 43d(t ±i£©fHI¥8S4 3 c CT»mStlfcltR e , 
Im*5 I FFTtH¥5!lS*ff'5 ! b©t?»t), «*.fc£±a£©B4 4, 

$^>fc, i*&*ffll»4 3ett, I FFT4&M4 3 dt#^tlfc7>{^ 

y^)vy ^ «fc o #*rr s c tafi-vg 

Zl©J:3fc*lJfcfc«k*K 04 3\Z^Tmmyj 1 4 f {C&l^Tfc, 

«S©«K:«UTflr#*MS#*M«k*ln^.fctt*Klt3ViT, I FFT« 
4 3 dJCTaa*7-Ux^ift*Jfi"r^t^«kOJ|Etii'rs. 
(D-6) *^Jfi^Hit*^S=lt{bSB©BiW 

5 s — 9 1 4 q*g»«f'fbt"*Jli:^J:0 Tl j, r o j Sfcte r- l j 03ff-^ 
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^LTtB^TSLMS 1 4 h 1 1 LMS 1 4hl:t£fl^n 

5«t5tft^TV^. ZLET?, LMSHhttlfc, a*&#4!L38& 2 6 a , ^ 
SMltIE¥iJj£lfc2 6 b, 7 4)V*&ttkXtim2 6c^3lfiM2 6d^ 

ft*fc*«Ull»2 6 ate, ^©^£<:7^;l/^$tl?tM2 6 c KT#mS 

3frfc#8B4 8a-l, iSS4 8a-2, Ijg»48b-l-4 8 b-5, ^ 
g&4 8 c - 1-4 8 c - 5, JnHCSR4 8d-l~4 8d-5, «ISIi4 8e 
*5«ktf*3¥fiR4 8 f mitM^tiT^^. 

H Z\~C, mWU4 8 a- 2tt, ^a-^'f 5>y»fclgffi**ffil81 kfrfc 
A^^n^ig'liMx-^^^^T, y-f >»jE«JR«»IR4 8 a - 1 KT#Jf £ 

ns«»&*jf-r*t>©T?»o» i«gi548b-i~48b-5}i ^ti^na 

TUt>^>. Z\<Dmm^4 8b-l~48b - 5fty7 b t. hT%&f&T 

z^ox. mz.&m4 9 izmT^uu^— fos^mfrz* 

SMoB 4 8b-l~4 8b-5(C, -tn^tlBI 4 9 JC^^*iS*Bffi 
5^— 4~d 0 y 7"X 0 ~X 4 iLT^^tlfc^^, lt^a- ^ 
^-fS>^ftl:lif-^^>7 h$n, £<DBf;TTfteigMS4 8b-l~48b 
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- 5 \z\*^n^nmm{&^-? a 5 ~ d 1 ^jinuc&i^ns. 

mWffi4 8c-l~48c - 5 43£t£!in^g&4 8d-l~48d-5*5 
J:^fn^#^4 8 e£«fc9, #M§S&4 8 b - 1-4 8 b - 5 KTl&frt^nT 
•5^^'7 P ^^a!0^y^^:#^4 8o-l~48o - SfrZ(D?y'7ffi$k$: 

4 8 e^^-^K^tk (04 8<7)^^«k= T4j) StU^T £ t><2T?& 

bfc^'oT. 1^^1^2 6 a©IlgIS4 8b-l~4 8b-5, mWU 
48c-l~48c-5, 8 d - 1 ~4 8 d - 5, &&fnig^g& 4 8 e £ 

j^mULglU 8 f ^TOiS (3 7) lC^-TJ;-5^fi:^^-^^tf^-5 

S n 

=k*(X0*C0+Xl*Cl+X2*C2+X3*C3+X4*C4) 

- (3 7) 

ft^tn ^«]EfiJ^2 6 b«, l^^sn^ r+u, roj. r 

-u <D^?nfr\zmfev. z\(Dms£B$k\z~D^T--fe<Dmmm&mj^ wzfr 
\z r+ij, roj> r-u <D^ftfr\zwtm?&w&<D&mmm.t<DW*mE r r 

^D, ^/««gi;4 8g, g0iiaS4 8h, C d c ^Sfc&ifgB 4 8 i 

^^^^4 8 j mni^^nxt^. 

7>f ;i/^^^ffi^2 6 cte, ±&<Dmm&2 6 b^£A*J$tl3i^fiE r 

- 1—4 8m- 5, in#^4 8 n - 1~4 8 n - 5 *5<ktf* y 7 r «Sfc«J#SP4 8 
o - 1 ~4 8 o- 5 £^&*TJSj5fc$nTV>5. 

±^<Dafia54 8k, iP^^M 8m- 1-4 8m- 5, UDjffflU 
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8 n - 1-4 8n-5^myyit«jlSI54 8 o - 1-4 8o-50iflC 
£0, UT<Dt£ (3 8) - (4 2) (C^-rH-^^J:0^>y/^C 0~C 4 
^-r^^^^T^^^^^^oTV^o ^ (3 8) ~ (4 2) \Z&^T, 

a\%W3iL%k%JC£$> } 0. 0<a< 1 <7>t&B/^3IiR£n3 J; 5 £&oT^3o 



CO = 


CO + a * Err 


- (3 8) 


CI = 


CI + a * Err 


(3 9) 


C 2 = 


C2 + a*Err 


- (4 0) 


C 3 = 


C3 + a * Err 


- (4 1) 


C 4 = 


C4 + a * Err 


- (4 2) 




i4 7 1I^t3 fi¥U5£g5 2 6dll ft*fc*$&? 


m2 6 a<HT«*& 



J?£g&4 8 a-2K<J:0Jg«M#. HJl$nfcX7'f^U^ (r±0. 5j) 

ic, igitsffi^— ^^±j^©2o©H^x^-rxi/^;w r-o. 5j t r+o. 5 

j tOW©«[Tf*S«^fctt, roj £*Jj£bTffl;*j-rs«k"3K:fc 

Tcfc^fC LMS 1 4htCT3«*J^Snfefififfi"7 f --^©X7-& J N3eT«t> 
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